We compare the intergenerational earnings mobility of immigrants with natives in Sweden. We find an overall convergence in average earnings between immigrants and natives. This convergence hides a divergence in average earnings between groups of immigrants with different ethnic origins. We find that, on average, immigrants have a lower intergenerational earnings mobility, also (on average) within groups with similar ethnic backgrounds. Immigrants with a relatively low intergenerational earnings mobility increased their average earnings more in the second generation, thereby supporting the idea that low intergenerational earnings mobility can be interpreted as a high degree of intergenerational transmission of human capital.
Introduction
As in most other OECD countries, the number of immigrants has increased rapidly in Sweden in recent decades. In 2005, the number of foreign born residing in Sweden amounted to 11 percent of the population, which is about the same as in the US. Problems of integration on the labor market have recently been recognized both in Sweden and most other European welfare states (see e.g. Zimmermann, 2005) . However, unlike most other European countries Sweden has, as a consequence of staying out of the Second World War, a fairly long history of immigration. This is reflected by about 25 percent of the population having at least one foreign-born parent.
Whether the large immigrant groups entering the European labor markets will ever fully assimilate has been subject to much less study than the corresponding question in the US -the "melting pot" analogy -partly because immigration has a much shorter (modern) history in Europe. Important institutional differences on the labor market, in the education system as well as the role of the family in the transmission of human capital between generations, suggest that there may be important differences in the possibilities of reaching long-term assimilation between the US and Europe in this respect.
In this study, we analyze intergenerational earnings mobility among immigrants in Sweden.
The study relates to two different branches of the previous literature on intergenerational transmission of human capital. The first is intergenerational mobility between groups with different ethnic origins.
1 On this issue, the results show that the group of immigrants changes places in the earnings distribution with the Swedish comparison group: the average 5.0 percent earnings disadvantage of immigrants in the first generation is reversed to a 1.6 percent advantage in the second generation. However, we find a diverging pattern between groups with different ethnic origins over the two generations: groups who did relatively well in the first generation do even better in the second and groups who did relatively badly in the first generation do even worse in the second. This is strikingly different from findings of previous studies on US data (see Borjas, 1993) , which find a strong convergence to the mean in the second generation.
The second branch consists of studies on intergenerational income mobility (see Solon, 1999, for an overview of this literature, or Björklund and Jäntti, 1997 , for a study on Swedish data).
We study intergenerational earnings mobility within the entire group of immigrants, a comparison group of natives as well as groups with different ethnic origins. Less overall mobility is found within the immigrant group. Moreover, we also find heterogeneity between different immigrant groups in this respect. Finally, we relate the within group earnings mobility to the average outcome of the group in the second generation. We find that groups with relatively low mobility do relatively well in the second generation in terms of average earnings. One interpretation of this result is that groups of immigrants that make relatively large investments in the second generation get less earnings mobility and also, on average, higher earnings in the second generation.
Most empirical studies on intergenerational transmission of human capital and earnings mobility in economics depart, in one way or another, from the well-known Becker-Tomes (1986) model. Borjas (1992) extends the Becker-Tomes model by introducing "ethnic capital"
working as an externality in the production of human capital. This model allows for persistence in the assimilation process, i.e., differences in average incomes between groups may persist over several generations. This, in turn, explains why there may be less intergenerational earnings mobility within the group of immigrants.
By showing that intergenerational mobility is lower also (on average) within groups of immigrants with similar ethnic backgrounds, we conclude that Borjas' model is not sufficient for explaining less intergenerational mobility among immigrants in our data. However, this result is not surprising in the sense that there are several reasons why the family may be more important for intergenerational transmission of human capital among immigrants than for natives. In general, access to, and influence of, society outside the family -such as educational systems and social networks -are likely to be more important for natives. The result that ethnic groups among immigrants with less intergenerational mobility are more successful on the labor market in the second generation further strengthens this conclusion.
We use a unique data set which, in addition to demographic information and data on educational attainments, contains information on labor earnings from 1975 and 1980 for all male immigrants arriving in Sweden before 1970. It also contains corresponding information on all their biological children obtained for the years 1997, 1998 and 1999. A native 3 individual has been matched with each first-generation immigrant with respect to occupation, region of residence and age, to form a comparison sample of natives to the original data set.
These data also contain corresponding information on the next generation. Because of the large size of the data set − almost 70,000 male second-generation immigrants, which is a total survey rather than a sample − we are able to divide the data into 20 sub-groups with respect to geographical origin, which allows for a separate analysis.
The paper is organized as follows. Section 2 discusses the implications of the Becker-Tomes model for intergenerational income mobility among immigrants. In Section 3, we describe the history of immigration to Sweden and immigration policy up to 1970. Section 4 describes the data used in this study and Section 5 presents the results. Section 6 concludes.
Intergenerational Transmission of Human Capital and Intergenerational Income

Mobility
In Becker and Tomes' (1986) model for intergenerational transmission of human capital, the parent generation renounces a share of their consumption possibilities and invests it in the skill formation of their children. In addition to intergenerational transmission of "endowments", these investments generate the observed pattern of persistence in labor earnings over generations. An implication of allowing for heterogeneity between different groups of immigrants in the preferences for investing in the human capital of one's child in this model is that within groups of people with preferences for making relatively large investments, we will see a higher degree of earnings persistence over generations. Another implication is that these groups will, on average, improve their situation in the earnings distribution if there is a positive return on their human capital investment.
An overview of empirical studies on intergenerational earnings mobility in Handbook of
Labor Economics (Solon, 1999) shows that earnings mobility seems to vary substantially between different countries. There are, however, several institutional differences, such as the financing of the education system and the degree of openness on the labor market, in addition to differences in preferences for investing in the human capital of the next generation, which may generate these differences. The institutional differences may also generate deviations in 4 economic growth. Solon (1999) exemplifies a society with a very low degree of mobility as a "cast" society, where the position at the labor market is completely inherited. Obviously, such a society will generate very limited incentives for progress and development. However, in the other extreme, a society with complete earnings mobility over generations, there may be no intergenerational transmission of skills within families, which may also harm long-term economic growth and development. With respect to over all economic growth there are, thus, two counteracting effects.
The study of intergenerational transmission of human capital among immigrants involves several additional aspects as compared to conventional studies on intergenerational income mobility. Following Borjas (1993) , an "open" society with a high degree of intergenerational mobility is, everything else equal, likely to attract unskilled workers in the first generation, since their children have a higher chance of improving their position on the labor market as compared to their parents. Conversely, a "closed" society, with a low degree of intergenerational mobility, is likely to attract skilled workers in the first generation, since their children are more likely to maintain the labor market position of their parents.
To study intergenerational mobility among different ethnic groups, Borjas (1992) We use data on first-generation immigrants and their native twins from the 1975 and 1980
Censuses. All sons aged 20 years or older in 1997 are linked to their parents. The secondgeneration immigrants and children of natives were observed in 1997, 1998 and 1999.
The second-generation immigrants have been divided into twenty groups by their fathers' region of origin, with the emigration pattern to Sweden as a starting point. The groups selected for our analysis are immigrants from Finland, other Nordic countries, former Yugoslavia, Greece, Italy, Turkey, the Baltic States, the former Soviet Union, former Czechoslovakia, Hungary, Poland, Germany, France, United Kingdom, the Netherlands, the Middle East, Africa, Asia (except the Middle East), Latin America and the United States and Canada. A comparison group containing children of native-born twins has been selected for each one of the sixteen immigrant groups. In the native comparison groups, the father was born in Sweden. The groups and the number of individuals in each group are presented in Table 3 . Finally, Table 4 shows that the share of second-generation immigrants with positive earnings from labor varies between the groups. Among second-generation immigrants with fathers originating from the Nordic countries, Asia, Latin America, Western and Eastern Europe, this share is between 85 and 90 percent. For some of the Southern European groups and the Middle East, the share is considerably lower. The third and fourth columns show the corresponding results for second-generation immigrants. However, since the native comparison group now consists of the sons of the firstgeneration native group, it does not maintain its characteristic of being matched on the characteristics of the immigrant group, i.e., the interpretation of the remaining earnings differential as the differential "controlling" for compositional differences cannot be maintained. On the other hand, it gives a measure on how successful the group of secondgeneration immigrants has been as compared to a group of natives with a similar socioeconomic background.
Results
Relative earnings of first-and second-generation immigrants
A comparison of the average relative earnings of the entire group of second-generation immigrants shows that the 5.0 percent earnings disadvantage in the first generation is reversed to a 1.6 percent earnings advantage for second-generation immigrants. However, Second-generation immigrants originating from Asia have relatively low earnings, but also a small share that receives social assistance.
To assess the intergenerational mobility between groups of immigrants, we estimate a relationship of the relative earnings of the two generations. This is given by: The results from Borjas (1992 Borjas ( , 1993 shows that in the United States the highest relative earnings are found among first-generation immigrants from countries in Western and Eastern
Europe. First-generation immigrants in these groups earn more than natives in the United
States. Furthermore, the relative earnings advantage for these immigrant groups remains in the second generation but the advantage compared to natives is smaller in the second than in the first generation. Borjas results also shows that first-generation immigrants from Mexico, Cuba and Greece have the lowest relative earnings among first-generation immigrants in the United States. First-generation immigrants from these countries earn less than natives in the first-generation but the relative earnings in these groups improved in the second-generation.
In general the earnings disadvantage were smaller in the second-generation than in the first among these groups. Thus, the results by Borjas indicate regression towards the mean across immigrant generations in the United States. immigrants from Africa and especially Southern European countries, the difference in yearly earnings compared to natives seems to be larger in the second than in the first generation.
Second-generation immigrants from these regions also have a higher rate of social assistance recipients than natives. For other groups, such as the Nordic countries, and some countries in 18 Eastern and Western Europe, immigrants seem to do better in the second generation than in the first as compared to natives. Finally, for some groups, such as immigrants from Hungary, France and the United Kingdom, the difference in earnings seems to be smaller between second-generation immigrants and the native comparison group than among first-generation immigrants and the native comparison group.
Intergenerational mobility by country of origin
There are several methodological problems related to the estimation of intergenerational correlation in labor market outcomes. Some of these are related to measurement problems of labor income for the parent generation. Solon (1992) shows that if observed labor earnings can be measured as the sum of a permanent and a transitory component, i.e., 
where is the variance in the permanent component of parent generation labor earnings and the variance in the transitory one.
Another potential problem with the regression approach for measuring the intergenerational correlation in labor earnings is that it requires that the variance in labor earnings between individuals does not change over generations, else it will measure . An alternative approach, which does not suffer from this deficiency, is to directly estimate the correlation coefficient. The disadvantage of this estimator is, as once more shown by Solon (1992) , that it has a negative asymptotic bias, also if there is only a non-zero variation in the transitory component of the second generation's labor earnings, the dependent variable in the regression approach. This is shown by the following expression:
As a sensitivity analysis, we use both estimators in the empirical analysis.
A third source of inconsistency originates from the measurement of life-time earnings of the second generation. Haider and Solon (2005) shows that any regression model that uses annual earnings as a proxy for life-time earnings may give inconsistent estimates if there is earnings growth rate heterogeneity. Their empirical analysis shows that the problem is more severe if annual earnings data for relatively young workers -younger than age 35 -or relatively old ones -older than age 45 -are used, since the association between these earnings information and life-time earnings is relatively weak.
5
We use two different strategies for dealing with the asymptotic bias due to the difficulties in measuring the lifetime earnings of the first-generation. First, we use labor earnings averaged over annual earnings in 1975 and 1980, which can be observed in the data. Although this strategy will diminish the asymptotic bias, the estimator will still be inconsistent. However, since our primary interest in this study is to compare different immigrant groups, our analysis will only be affected to the extent that different groups have different variances in their transitory earnings component. Second, we use educational attainments of the parent generation as instrument for the average annual earnings. Although this approach gives consistent estimates of intergenerational correlation in earnings, the drawback, which applies to all IV estimates, is the efficiency loss compared to OLS.
The data on parental generation education is obtained from the 1990 census and contains information on highest education in 9 levels: the lowest level is the basic compulsory level and the highest is PhD. For a large share, 16.6 percent among immigrants and 15.4 percent of the native comparison group, information on the education level is missing. To some extent, this high rate of missing values is related to this data being obtained ten years later than the earnings data, i.e., a large share having passed away or emigrated during that time. In the 2SLS estimation, we use dummy variables for each education level as instrumental variables.
Missing information on education is used as an additional category.
5 See Böhlmark and Lindquist (2005) for a study of this on Swedish data.
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For the third source of inconsistency, stemming from the measurement of life-time earnings of the second generation, we have to rely on the usual assumption of association between annual and life-time earnings described above. However, again, our main interest is on differences between groups in the population. This means that the inconsistency is only problematic if it is different for different groups. In this case such differences can arise if there are between-group differences in earnings growth rate heterogeneity or if the age of the second generation groups are very different. Although descriptive statistics shows that the average ages are quite similar, differences in growth rate heterogeneity could not be tested.
There are, however, no obvious reasons to why they should be substantially different.
As described in Section 3, we have information on earnings for the second generation, the dependent variable in the regression models, from three years: between 1997 and 1999. To use all these observations in the estimation, we include year effects in the specification and also allow for general dependence over time for observations from the same individual and also between observations from siblings, to account for both cross-sectional correlation (within families) and autocorrelation for individual earnings over time (see e.g. Moulton, 1986 ).
To control for individual earnings differentials over the life cycle, we use a quadratic polynomial in age for both the first and second generation, i.e., 
For estimating ρ, we use both the regression model (5) estimate and, as a sensitivity analysis, the correlation coefficient of the residuals from the regressions in (3) and (4).
The results are shown in Table 6 . The first two columns show the result from the OLS regression model for second-generation immigrants with different geographical origins and the native comparison group, respectively. Column 4 shows results for the different groups of second-generation immigrants when the correlation coefficient, instead of the regression 21 model, has been used as an estimator and, finally, column 6 shows the estimates from the IV model.
The estimates of the overall difference in intergenerational income mobility between natives and immigrants show natives to have higher inter-generational earnings mobility. The estimated levels are much higher for the IV estimator, which is expected since we know that the other two estimators have a downward asymptotic bias. It can also be seen that the precision of the IV model is inferior as compared to the OLS one, since the standard errors are about three times larger. The difference between immigrants and natives is, nevertheless, statistically significant in all models.
To investigate to what extent the differences in intergenerational earnings mobility can be attributed to "ethnic factors", as suggested by Borjas (1992) , we calculate the weighted average of the measured earnings mobility within each of the included groups with the same ethnic background. If the difference in intergenerational mobility between immigrants and natives primarily could be attributed to ethnic factors, we would see a very similar degree of intergenerational earnings mobility between natives and immigrants within groups of immigrants with similar ethnic backgrounds. Conversely, if there are other reasons to the observed differences, we would observe differences also within groups of immigrants with similar ethnic backgrounds compared to natives.
The results from this exercise, which are presented in the last row of Table 6 , show that these estimates are, as expected, smaller than the corresponding ones applying to the entire group of immigrants with different ethnic backgrounds. However, they are very close to the ones for the entire group, suggesting a very limited role for ethnic factors in explaining the overall difference between immigrants and natives in intergenerational earnings mobility.
Turning to the estimates of mobility within each group it is, once more, apparent that the level of the IV estimates is much higher than the OLS ones. However, this time the precision of the IV estimates is more problematic, since we cannot use them for establishing significant differences between groups. For some groups, e.g. the group originating from Turkey, the bad precision of the IV estimates is related to little variation and a high rate of missing values in the variable measuring father's education. However, the result in Table 6 shows the point estimates of the three estimation procedures, with a few exceptions, to give a very similar 22 rank. The groups with the lowest mobility, i.e. the highest intergenerational correlation, are those originating from Latin America, France, the US or Canada. The highest mobility is estimated for those originating from the Middle East or Turkey. Six groups, those originating from Finland, Other Nordic countries, the Baltic States, Hungary, Germany, the US and Canada have significantly lower mobility for the OLS estimates than the entire group of natives. No group has significantly higher mobility than the group of natives.
As is evident from the results shown in Table 6 , the precision of these estimates is very low for some groups of immigrants also in the OLS model. However, the results are however similar within groups of immigrants originating from areas from the same part of the world. Eastern Europe shows mobility to be significantly higher in the two former groups. Once more, the results of intergenerational mobility within the comparison groups of natives never differ significantly from each other. 
where is a set of dummy variables indicating the five different regions of origin and is a set of dummy variables for a quintile of the earnings distribution of first generation earnings.
The model also includes a quadratic specification in both first and second-generation age as well as, for specification (2) and (4), a full set of interactions between the age variables and the group of immigrant dummy variables. The results from the estimation of the model are presented in Table 7 . The first two columns show the result for immigrants and the last two columns the corresponding ones for the comparison group of natives. The results shown in column (1) and (3) correspond to the model with homogenous intergenerational mobility within ethnic groups, but heterogeneous mobility within income groups. These results show a very similar pattern. There is significantly lower mobility in the group with the highest first generation income. However, the magnitude of the difference is very small.
Columns (2) and (4) show the results from the full models, i.e., when mobility is also allowed to be heterogeneous within ethnic groups. The result from the F-test of joint significance of the interaction terms between first-generation and the ethnic group indicators shows that homogenous mobility within different groups can be rejected. Once more, homogeneity within the native comparison groups cannot be rejected. Altogether, we conclude from these 26 results that heterogeneous mobility between groups with different initial skills does not seem to be important enough to account for the observed differences in intergenerational mobility between the ethnic groups.
Determinants of between-group intergenerational mobility
In Section 2, we concluded that the initial level of human capital, i.e., the human capital level in the first generation and its transmission to the next generation are of importance for the success of second-generation immigrants on the labor market in the new country. In this section, we will empirically examine the importance of these factors for the average relative earnings of different groups of second-generation immigrants.
We use two different measures of the average human capital level in the first generation: the average relative earnings from labor of the first generation and the level of GDP per capita in the country of origin. To measure the transition of human capital between generations, we use the results obtained from intergenerational correlation in labor earnings. Table 8 shows the results from regressions where we use the relative income level of the second-generation immigrant group as a dependent variable and different permutations of the three variables explained above as independent variables. Per capita GDP in the fathers' home countries is used in specification (3) in Table 8 . This time, the level of the coefficient has no firm interpretation; however, the fact that it is positive and significantly different from zero on the five percent level shows the level of economic development in the source country to have a lasting effect in the second generation.
Specification (2) shows the result when the within-group intergenerational correlation is included as an explanatory variable. This result confirms the pattern observed in Section 5.2 that groups with low intergenerational income mobility, or a high degree of intergenerational transmission of human capital, tend to have higher earnings in the second generation. In specification (4), we have also added GDP per capita in the country of origin and the average relative income level of the first generation to the specifications. As can be seen in Table 8 , the significance of the within-group intergenerational correlation in earnings is also maintained in this specification.
Conclusions
Two main conclusions emerged from this study. The first -which has strong relevance for the Swedish development, but less general relevance as compared to the second conclusion -is the overall convergence between natives and immigrants, hiding a divergence between groups with different ethnic origins among immigrants. The first part of this conclusion, the overall convergence, is much in line with previous research on both Swedish and US data. Österberg (2000) shows, on different data than used in this study, that the earnings differential between immigrants and natives in Sweden is smaller in the second generation than in the first. On data from the US, Borjas (1993) concludes that children of immigrants earn more than natives, although their parents had an even larger earnings advantage as compared to natives.
The second part of the first conclusion, the earnings divergence between different immigrant groups, is strikingly different from results obtained on US data. Borjas (1993) The second main conclusion is that intergenerational earnings mobility is lower among immigrants than among natives. The result that this is true also for the weighted average for all measures of earnings mobility within each group is of particular importance. This implies that Borjas' (1992) model with ethnic factors is not a sufficient explanation for why immigrants tend to have lower earnings mobility across generations. The result suggests that the family is more important in the intergenerational transmission of human capital for immigrants. This is not surprising, given that immigrants are likely to have more restricted access to the society outside the family -such as educational systems and social networks
We also find that the overall lower rate of earnings mobility among immigrants hides significant heterogeneity between different immigrant groups. This result indicates that different immigrant groups are not equally successful in transmitting human capital between generations. Finally, we find that groups with a low degree of earnings mobility -i.e., those who are successful in transmitting human capital -on average improve their position on the labor market in the second generation more. This result strengthens the interpretation that differences in earnings mobility between different groups are driven by differences in the transmission of human capital over generations between groups.
